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(57) [Abstract] 

[Problem] Installing resistor film system touch panel and reflec 
tive liquid crystal display, when you use, it is somethingwhich 
offers reflective liquid crystal display where periphery, can look 
at indication evenwith when fully it is dark with miniature , 
light weight and low costis formed 

[Means of Solution] It is a reflective liquid crystal display 3 1 w 
here on display 13 of reflective liquid crystal display 12, it 
arranges resistor film system touch panel 1 l,in edge surface of 
transparent substrate 3 which is provided in bottom of resistor 
film system touch panel ll,arranges auxiliary illuminator 21, it 
unifies with sash 14. As light guide it uses transparent 
substrate 3 of bottom of resistor film system touch panel 11. 
incident light 15 which from auxiliary illuminator 21 is 
propagated in transparent substrate 3 becoming the diffuse light 
16 at time of spacer 6, underside of transparent substrate 3 
coning out reflecting with display 13 of reflective liquid crystal 
display 1 2, it can look at indicatioa spacer 6 on underside ITO 
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film4, has consisted of pattern of sparse and dense. 



1 IBKO&ttSiftASiFSB. 



[Claim(s)] 

[Qaim 1 ] On display of reflective liquid crystal display, it arrah 
ges resistor film system touch panel, in edge surface of 
thetransparent substrate which is provided in bottom of 
aforementioned resistor film system touch panel, itdesignates 
that auxiliary illurrinator is arranged as feature, reflective liquid 
crystal display . 

[Claim2] Reflective liquid crystal display which designates tha 
t transparent substrate which is provided in thebottomof 
aforementioned resistor filmsystem touch panel, is combined 
with light guide of the auxiliary illurrinator as feature, states in 
Claim 1. 

[Qaim 3] Way in transparent substrate which is provided in bo 
ttomof aforementionedresistor filmsystem touch panel light 
which incidence is done, radiation it does in thedisplay of 
reflective liquid crystal display which is arranged in underside of 
theaforementioned resistor film system touch panel, 

Reflective liquid crystal display which on underside electrode of 
aforementioned resistor film system touch panel, designatesthat 
spacer which consists of pattern of sparse and dense is provided 
asfeature, states in Qaim 1 . 
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[Description of the Invention] 
[0001] 

[Technological Field of Invention] This invention in reflective 
liquid crystal display which adds auxiliary illuminator, is 
something whichunifies resistor film system touch panel. 

[0002] 

[Prior Art] Liquid crystal display equipment liquid crystal itself 1 
ight emission do unlike other display equipment such asthe 
CRT(cathode Ray Tube), PDP (plasma display panel) and 
^electroluminescence), indicates character and imageby 
adjusting transmission of light fromspecific light source. 

[0003] It can roughly classify liquid crystal display equipment, t 
o transmission type liquid crystal display equipment and 
reflective liquid crystal display. As for transmission type liquid 
crystal display equipment, in back surface of liquid crystal cell, 
fluorescent tube and EL or other surface emitting light sourceare 
arranged as light source (backlight). On one hand, reflective 
liquid crystal display does not need in order to indicate making 
useof peripheral light, backlight, there is a benefit that 
electricity consumption is little. Furthermore, at kind of very 
direct sunlight hits bright place, with the transmission type liquid 
crystal display equipment, with reflective liquid crystal display, 
it has possessed benefit that vis-a-visbecause visual recognition 
decreases, more visible is possible in vivid. Because of this, 
reflective liquid crystal display is applied to portable data 
terminal and mobile computer whererecently demand has 
increased more and more. 

[0004] Furthermore, resistor film system touch panel which is a 
rranged in front surface of liquid crystal display part asthe 
information input equipment which is used for portable data 
terminal and mobile computer, is mainly used It can increase 
good quality of assembly behavior that resistor film system 
touch panel cost ischeap, is installed simply in display front 
surface. 

[0005] But, reflective liquid crystal display as description below 
is a problem As for reflective liquid crystal display, in order to 
utilize peripheral light in indication, theextent where display 
brightness depends on surrounding environment is very high, 
indicationcarmot recognize with night time or other darkness. 
Especially, with reflective liquid crystal display which uses color 
filter because of colorizationand reflective liquid crystal display 
which uses polarizing sheet, as for above-mentioned problenit 
becomes very large, when sufficient peripheral light is not 
acquired, auxiliary illurtinatornecessary. 
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[0006] In addition, as for reflective liquid crystal display becaus 
e deflector is arranged in theback surface, it is not possible to 
use backlight which has been used withthe transmission type 
liquid crystal display equipment. Then, also serri transparent 
liquid crystal display equipment which uses half nirror for 
deflector is proposed,but always satisfactory you cannot call 
display quality. 

[0007] Then, method which irradiates reflective liquid crystal d 
isplay from forward direction as theauxiliary illumination means 
when periphery is dark, is proposed Until recently, liquid 
crystal display equipment which possesses this kind of 
auxiliaryillurrination means, is proposed to Japan Unexamined . 
Patent Publication Hei 6 - 324332 disclosure and Japan 
Unexamined Patent Publication Hei 9-21 1448 disclosure. 

[0008] With Japan Unexamined Patent Publication Hei 6 - 32 
4332 disclosure, arranging light guide in rearward direction 
entire surface of reflective liquid crystal display, itirradiates 
light from light guide. With Japan Unexamined Patent 
Publication Hei 9-21 1448 disclosure, in forward direction of 
display, furthermore providing theilluminating part which 
packageability is considered with movable, dark sitebeing, 
various Working Example which can recognize sufficient 
indication are stated 

[0009] 

[Problems to be Solved by the Invention] But, as description ab 
ove, there was a various problem in Prior Art . With Japan 
Unexamined Patent Publication Hei 6 - 324332 disclosure, 
auxiliary illuminator is arranged in rearward direction of 
reflective liquid crystal display. When to that, resistor film 
system touch panel which is a input detector is possessed, 
thickness ofthe 2 mechanianof auxiliary illuminator and input 
detector is added, impairs portabilityconsiderably. 

[0010] In addition, with Japan Unexamined Patent Publication 
Hei 9-21 1448 disclosure, auxiliary illuminator is arranged in 
forward direction of the reflective liquid crystal display. When 
to that, resistor film system touch panel which is a input 
detector is possessed, thickness ofthe 2 mechanism of auxiliary 
illuminator and input detector is added, impairs 
portabilityconsiderably. 

[001 1] As shown in Figure 9, when reflective liquid crystal displ 
ay 43 and auxiliary illuminator 42 and resistor film system 
touch panel 41exist separately, because at bright place, light 
source 48 of auxiliary illuminator 42the lighting is not done, 
external light 47 which passes resistor film system touch panel 
41 is attenuated, with light guide 44 light which arrives in 
surface of reflective liquid crystal display 43 withthe surface 
reflection , contrast of display screen of reflective liquid crystal 

P.5 



ISTA's ConvertedKokai(tn^, Version 1 .2 (There may be errors in the above translatioa ISTA cannot 
be held liable for any detriment from its use. WWW: http://www.intlscience.com Tel:800-430-5727) 



.JP 0004.7178 Machine Translation 



[0012] Sbd, &ttim&gk&*&m<D&®)m*mmt 
[ooi3] swsyiass^a^^^aft^Bfls^i: 



[0 0 14] *?|fSB*«»-eii, K use 



[0015] raft*, K»fi»*a»««i::isi*T, 

[00 1 6] *ftQRI±. £*SttJIS*8ttc£liT. fltjfH 

5o 



[00 17] 



[0018] mxm2<Dmm> *nBtt&ui«tt*??'<* 



[0 0 19] fit*3 3a)£93li % «II3iStaBI*a*^^/<* 



[0 0 2 0] ±K«J«l=J:5f*E£|&BjrrS. 



display 43 decreases. In other words, as much as possible, it is 
necessary to decreaseconstituting on reflective liquid crystal 
display 43. 

[0012] Furthermore, because auxiliary illuminator and resistor f 
ilm system touch panel of reflective liquid crystal display 
existseparately, it cannot avoid increase of weigjit. 

[0013] Furthermore, because auxiliary illuminator and resistor f 
ilm system touch panel of reflective liquid crystal display 
existseparately, also assembly work and corrponent cost etc 
become high 

[0014] With portable electronic equipment, especially compact , 
technology which is designed inthe light weight is important, 
because of this, examination of miniaturization , weight 
reduction withthe equipment entirety which forms equipment 
has become necessary. 

[0015] In namely, reflective liquid crystal display, when resisto 
r film system touch panel and auxiliary illuminator are adopted 
sirrultaneously,cost is high with large type, it becomes 
equipment where weight isheavy, impairs saleable. 

[00 1 6] This invention is something which designates that resist 
or film system touch panel and auxiliary illurrinatorwhichis 
position of forward direction of aforementioned reflective 
liquid crystal display in the reflective liquid crystal display, are 
unified as feature. 

[0017] 

[Means to Solve the Problems] Invention of Claim 1 , on display 
of reflective liquid crystal display, arranges resistor film 
system touch panel, in edge surface of transparent substrate 
which is provided in bottom of theaforementioned resistor film 
system touch panel, designates that auxiliary illuminator is 
arranged asfeature. 

[001 8] Invention of Gaim2 designates that transparent substra 
te which is provided inthe bottom of aforementioned resistor 
fi lm system touch panel , is combined withligfrt guide ofthe 
auxiliary illuminator as feature. 

[00 1 9] Invention of Claim 3 in order in transparent substrate w 
hich is provided in thebottomof aforementioned resistor film 
system touch panel light which incidence is done/adiation to do 
in display of reflective liquid crystal display which is arranged in 
theunderside of aforementioned resistor filmsystem touch 
panel, on underside electrode of aforementionedresistor film 
system touch panel, designates that spacer which consists of 
pattern of the sparse and dense is provided as feature. 

[0020] Action with above-mentioned constitution is explained 
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[002 1 ] miniature light weight , furthermore cost reduction beco 
mes possible according to theconstitution of Qaim 1 , by doing 
resistor film system touch panel and auxiliary illuminator and 
thereflective liquid crystal display as one unit. In addition, 
periphery becoming dark, when indication becomesdifficult to 
be visible, if auxiliary illuminator is used, it can look 
atindicatioa 

[0022] According to constitution of Qaim 2, periphery being d 
ark, whenthe auxiliary illuminator is used, because transparent 
substrate which is provided in bottom ofthe aforementioned 
resistor film system touch panel, is corrfcined with ligfrt guide of 
auxiliary illuninator,light from light source of auxiliary 
illuminator, it is possible, can utilize thelight from light source 
of auxiliary illuminator effectively to illuminate displayof 
reflective liquid crystal display in uniform In addition, it is 
possible to decrease attenuation of amount andthe external 
light where constitution on reflective liquid crystal display 
decreases. In other words, without utilizing auxiliary 
illuminator, when external light isutilized, with light guide of 
auxiliary illuminator it can hold down attenuationof external 
light which it occurs due to surface reflection, display quality of 
reflective liquid crystal display,the contrast does not decrease. 

[0023] According to constitution of Qaim 3, periphery being d 
ark, whenthe auxiliary illuminator is used, is possible fact that 
light which incidenceis done, is directed to display of reflective 
display equipment to resistor film system touch panel. 
Furthermore, it is possible to illuminate display of reflective 
liquid crystal display inthe uniform, by adjusting interval of 
aforementioned spacer. 

[0024] 

[Embodiment of Invention] You explain concerning errbodime 
nt of reflective liquid crystal display 3 1 which unifies with 
theresistor film system touch panel 1 1 and auxiliary illuminator 
21, making use of drawing. In Figure 1, constitution of 
resistor film system touch panel 1 1 and auxiliary illuminator 21 
is shown, topside ITO film 2 which is done vapor deposition in 
touch panel upper part input side film 1 , underside ITO film4 
which is done vapor deposition in transparent substrate 3 which 
is arranged inthe underside, pastes with adhesive material 5 
and has adjusted It can designate spacing as with topside ITO 
film 2 and underside ITO film4 by makingthis kind of 
constitution This interval of is called air layer 18. 
Furthermore, insulating spacer 6 is provided in upper part of 
underside ITO film 4. 

[0025] It provides auxiliary illuminator 21, in edge surface of tr 
ansparent substrate 3 of resistor film system touch panel 1 1, it 
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usesthe transparent substrate 3 as light guide, auxiliary 
illumnator 21 arranges ligftt source 8 in light source 
immobilizing holder 7, in order to utilize lighteffectively from 
light source 8, reflective sheet 9 where reflectivity is high 
isprovided in inside of light source immobilizing holder 7. In 
addition, reflective sheet 10 where reflectivity is high in edge 
surface of thetransparent substrate 3 where light source 8 is not 
arranged is stuck. 

[0026] It is a reflective liquid crystal display 3 1 which in Figure 
2, touch panel 11 and auxiliary illuminator 21 of the Figure l,it 
arranged in topside of display 13 of reflective liquid crystal 
display 12, unifyingwith sash 14 , it assembled 

[0027] As for resistor film system touch panel 1 1 which is used 
with this invention, topside ITO film2 which is donethe vapor 
deposition in touch panel upper part input side film 1 . 
underside ITO film4 which is done vapor deposition in 
transparent substrate 3, in order not to contact, inside display 
area, air layer 18 has lain betweea Point of topside ITO film 
2 and underside ITO film4 contacts by pressing point of the 
touch panel upper part input side film 1 . With especially, when 
current flows with topside ITO film 2 and theunderside ITO 
film4, furthermore position where it contacts changes, 
coordinatecan be detected with change of current and resistance, 
role of insulating spacer 6 is something in order to prevent 
malfunction dueto contact where with touch panel upper part 
input film 1 is light. 

[0028] Periphery becoming dark, indication of display 13 not s 
eeing and others < explains method of using reflective liquid 
crystal display 3 1 when it becomes. You explain light path 
which radiation is done, making use of Figure 2and Figure 3 
from auxiliary illuminator 2 1 . When ligjit incidence does in 
transparent substrate 3, index of refraction approximately 2. 
Oof underside ITO film4, difference of index of refraction 1 . 
0 of air layer 18 with underside ITO film 4 and topside ITO 
fiim2, With boundary interface of underside ITO film4 and 
air layer 1 8, total reflection happens with the critical angle 
approximately 3 0 degrees. Furthermore, total reflection 
happens with critical angle of approximately 4 secondwith 
difference of index of refraction of transparent substrate 3 and 
air layer 28 under the transparent substrate 3. 

[0029] Therefore, like incident light 15, light propagates in tr 
ansparent substrate 3. incident light 15 which is propagated in 
transparent substrate 3 it causes scattering oflight at time of 
spacer 6, becomes diffuse light 16, diffuse light 16 comes outto 
underside of transparent substrate 3. And, diffuse light 16 
reflecting with display 13 of reflective liquid crystal display 12, 
it can look atthe indication of reflective liquid crystal display 
12. 
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ttBffoaBtttm^fetitfAL*. ?*-h?D*x 
>£T*I3\ BjtttT^yiUfflB^BJttt^'JxXxJl/tfBftif 

So X*— »-0>»ttt,. Rtttt. PlftB«A<fey 



[0 0 3 6] X\Z % X*— 60) K*;/ h/^->ICOlNT 
BE*"*. MS!iB^SB2 1 0)jltS8"Cft*^Ba«<-JT 



[0030] When periphery fully it is bright, lighting it does not do 
thelight source 8 of auxiliary illuminator 21. external light 17 
passing resistor film system touch panel 11 and transparent 
substrate 3, it can look at theindicationof display 13 by 
reflecting with display 13 of reflective liquid crystal display 12. 

[003 1] Transparent substrate 3 and underside ITO film4 and s 
pacer 6 which are arranged in undersideof resistor film system 
touch panel 11 aree?q)lainedmakinguseofFigure4. shape of 
transparent substrate 3, in order to be able to utilize light in 
theefficient, can decide shape with similation . Arrangement of 
spacer 6 light which is propagated in inside ofthe transparent 
substrate 3 in order to direct to underside in uniform, can 
decidearrangement with similation . 

[0032] You explain concerning screen printing method which is 
a one exanple of formation method of thespacer 6, making 
use of Figure 5. .circle- 1 .. mask 5 1 which is agreeable to 
pattern of spacer 6 is prepared .circle-2.. mask 5 1 , is done to 
on underside ITO film4 and transparent substrate 3. .circle-3.. 
transparent resin 53 is let flow from on that, transparent resin 
53 is poured in to pattern ofthe mask 5 1 with such as roller 52 . . 
circle^.. When mask 5 1 is removed, spacer 6 of dot 
patterned state is formed on the underside ITO film4. 

[0033] In addition, you explain concerning photolithographic 
method, making use ofthe Figure 6. .circle- 1.. On underside 
ITO film 4, photosensitive acrylic resin 61 which is a material 
of spacer 6 is applied, .circle-2.. On that, resist 62 is applied . 
circle-3.. From on photomask 63 which is agreeable to pattern 
of spacer 6, the UV light is irradiated, .circle-4.. When you 
develop, same resist pattern as photomask 63 is formed .circle- 
5.. resist pattern etching is done, xircle-6.. When it peels off, 
pattern of spacer 6 is formed resist. 

[0034] You explained formation method of spacer 6, concernin 
g screen printing method and thephotolithographic method, 
but it is good even with formation method other than that. 

[0035] Material of spacer 6, if it is a epoxy resin , a polyester 
resin , a silicone resin , a acrylic resin and a polyurethane resin 
or other transparent material, is good Furthermore, forming 
photosensitive acrylic resin and photosensitive polyester resin 
or other transparent resin, in microscopic dot, it canacqiire 
with photolithographic method, shape of spacer, there is a 
hemisphere , a cylinder and a conical shape, etcespecially is 
not limited 

[0036] Next, you explain concerning dot pattern of spacer 6. 
When cold cathode tube which is a light source 8 of auxiliary 
illuminator 2 1 is single lanp type, as shown inthe Figure 7, dot 
pattern of spacer 6, as it leaves from light source 8>negligent 
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and others has become dense, vicinity of arrow B to be densest, 
because to be close ( arrow A) ofthe reflective sheet 10 
somewhat becomes bright depending upon reflective sheet 10 , 
dotpatternof spacer 6 is not densest. 

[0037] In addition, when cold cathode tube which is a light sourc 
e 8 of auxiliary illuminator 21 is thetwo-larrp system, as shown 
in Figure 8, dot pattern of spacer 6, about in facing^iegligent 
and others has become dense, vicinity of arrow D is densest, as 
for center part (arrow Q, because of lightof cold cathode tube 
of both sides, as for dot pattern of spacer 6 is notdensest. 

[0038] Types of light source 8, with placement , as for distribu 
tionofthedot pattern of spacer 6 differing does not have 
necessity tosay. 

[0039] Material of resistor film system touch panel upper part i 
nput side film 1 and transparent substrate 3, if it is a acrylic 
transparent resin , a polyethylene terephthalate , a epoxy resin , 
a polyester resin , a silicone resin and a polyurethane resin or 
other transparent material, is good 

[0040] Material of topside ITO film2 and underside ITO film4 
which are a transparent electrode (movable electrode) is not 
limitedin especially ITO (indium tin oxide), making use of tin 
oxide, indium oxide, the antimony oxide, zinc oxide, 
cadmium oxide and or other metal oxide etc is good. 

[0041] Light source 8 is not something which especially is limit 
ed, you can listthe for exanple white LED and fluorescent 
lanp etc. 

[0042] As for material of adhesive material 5 which is used with 
this invention is notsomething which especially is limited, but in 
order to prevent thelight leak of light which incidence is done, 
material where reflectivityishighisusedto transparent 
substrate. 

[0043] According to this invention, being a environment to dar 
kness from under the direct sunlight, you can use as reflective 
liquid crystal display. 

[0044] miniature light weight , furthermore cost reduction beco 
mes possible according to thethis invention, by doing resistor 
film system touch panel and auxiliary illuminator and reflective 
liquid crystal display as one unit. In addition, periphery 
becoming dark, when indication becomesdiflficult to be visible, if 
auxiliary illuminator is used, it can look atindicatioa 

[0045] In addition, being able to standardize part transparent su 
bstrate 3 of thebottomof resistor film system touch panel as 
light guide by using, it is possible, furthermore,the 
miniaturization is possible to make cost cheap. 
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[0046] In addition, because transparent substrate which is provi 
ded in bottom of the resistor film system touch panel, is 
combined with light guide of auxiliary illuminator, constitution 
on the reflective liquid crystal display decreases That much, it 
is possible to decrease attenuation of external light. In other 
words, without utilizing auxiliary illuminator, when external 
light isutilized, with light guide of auxiliary illuminator it can 
hold down attenuationof external ligjit which it occurs due to 
surface reflection, display quality of reflective liquid crystal 
display,the contrast does not decrease. 

[0047] In addition, making use of spacer of touch panel, to dire 
ct to thedisplay of reflective liquid crystal display in uniform it 
is possible light whichincidence is done to transparent substrate 
3 by making pattern of sparse and dense. In addition, because 
spacer just is designated as pattern of thesparse and dense, it 
does not become factor of cost increase. 

[0048] 

[Effects of the Invention] miniature light weight , furthermore 
cost reduction becomes possible by doing resistor film system 
touch paneland auxiliary illuminator and reflective liquid crystal 
display as one unit. In addition, periphery becoming dark, 
when indication becorresdifficult to be visible, if auxiliary 
illuminator is used, it can look atindicatioa 

[0049] In addition, periphery being dark, when auxiliary illumi 
nator is used, because thetransparent substrate which is provided 
in bottom of resistor film system touch panel, is conbined 
withthe light guide of auxiliary illuminator, light fromlight 
source of auxiliary illuminator, it ispossible, can utilize light 
from light source of auxiliary illuninatoreffectively to 
illuminate display of reflective liquid crystal display in uniform 

[0050] In addition, because transparent substrate which is provi 
ded in bottom of the resistor film system touch panel, is 
combined with light guide of auxiliary illuminator, constitution 
on the reflective liquid crystal display decreases. That nuch, it 
is possible to decrease attenuation of external ligjit. In other 
words, without utilizing auxiliary illuminator, when external 
light isutilized, with light guide of auxiliary illuminator it can 
hold down attenuationof external light which it occurs due to 
surface reflection, display quality of reflective liquid crystal 
display,the contrast does not decrease. 

[0051] In addition, periphery being dark, when auxiliary illumi 
nator is used, is possiblethe feet that light which incidence is 
done, is directed to thedisplay of reflective display equipment 
to resistor film system touch panel. Furthermore, it ispossible 
to illuminate display of reflective liquid crystal display inthe 
uniform, by adjusting interval of aforementioned spacer. 
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[Brief Explanation of the Drawings)] 

[Figure 1] It is a conceptual diagram of auxiliary illuninator 21 
and resistor film system touch panel 1 1 . 

[Figure 2] It is a conceptual diagram of reflective liquid crystal di 
splay31 which unifies with auxiliary illuninator 21 and resistor 
film system touch panel 11. 

[Figure 3] It is a figure which shows relationship of light between 
anglewhich incidence are done in transparent substrate 3. 

[Figure 4] It is a conceptual diagram of spacer 6 and transparent 
substrate 3. 

[Figure 5] It is a figure which shows formation method of spacer 
6 due to screen printing method 

[Figure 6] It is a figure which shows formation method of spacer 
6 due to photolithographic method 

[Figure 7] When light source is single lamp type, it is a figure wh 
ich shows pattern ofthe spacer 6. 

[Figure 8] When light source is two-lamp system, it is a figure w 
hich shows pattern ofthe spacer 6. 

[Figure 9] It is a conceptual diagram when auxiliary illuninator 
42 and resistor film system touch panel 41 and reflective liquid 
crystal display 43 existseparately. 

[Explanation of Reference Signs in Drawings] 
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touch panel upper part input side film 
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topside ITO film 
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transparent substrate 
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underside ITO film 
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adhesive material 
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spacer 
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light source immobilizing holder 
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light source 



9 10 reflective sheet 



1 1 resistor film system touch panel 
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